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57) 

[WHAT IS CLAIMED IS] 

[Claim 1] u • -m. u 

Control arrangement of a superconduction energy storage device; wherem; The phase 
compensated circuit Which adjusts control phase as an input signal with effective electricity 
tn make a bandpass filter of the first to detect elect ricity unrest of electricity system 
peculiarity and braking torque of an above dynam o increase of a dynamo of the 
neighborhood where a superconduction energy storage device is installed in, A control circuit 
of the first to adjust a braking effect is gone through, and the first output is got, and a control 
circuit nf the second to adjust a bandpass filter of the second to detect electricity unrest of 
ftlectricitv system peculiarity as an input signal with the voltag e of the bus that said 
su perconduction energy storage device is installed in and a restraint effect of a voltage 
change is gone through, and the second output is got, the output which each output of sfeQve 
dai 1, the second is synthesized in adder, and is provided is done with invalidity electricity 
reference value. 



[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[INDUSTRL\L APPLICATION FIELD] 

The present invention relates to control arrangement of a superconduction energy storage 

device. 

[0002] 

[PRIOR ART] 

When, a superconduction energy storage device (for illustration purposes, 
SuperconductingMagnetic Energy Storage is sketched with SMES as follows), originally 
surplus electricity in an electricity system, this is taken in, and it is saved as magnetic energy, 
when was lacked electricity, magnetic energy is converted into electricity, and it is ejected to 
an electricity system, is controlled so that demand and supply of electricity in an electricity 
system balance. However, SMES does not merely remain in an energy storage so that 
absorption / release of the effective electricity and invalid electricity comprises the ability 
that high speed can control by transducer unit , a load fiattery fimction for fast load variation 
to occur to an electricity system, electricity unrest and contribution for system stabilization 
control such as restraint of a voltage change are that is to say expected in a contribution equal 
thing for fi-equency change control. Suggestion is already settled about a control unit of 
effective electricity of SMES directed to load flattery as opposed to fast load variation to 
occur to an electricity system (Japanese Patent Application No. 2-59 1 08). 
[0003] 

[PROBLEM TO BE SOLVED BY THE INVENTION] 

Effective electricity of SMES is controlled, and, according to the described above before 
device, load as opposed to fast load variation follows , in addition, it was constant, and the 
control' of invalidity electricity of SMES held only the voltage of a system in the same way as 



standstill type invalidity electricity compensation device (SVC). The present invention was 
done in view of the circumstances, it is for the purpose of providing a control unit of the 
device that possible superconduction energy stores restraint of electricity unrest and restraint 
of a transient voltage change by controlling invalid electricity of SMES. 
[0004] 

[MEANS TO SOLVE THE PROBLEM] 

The present invention does effective electricity of a dynamo of a neighborhood of the SMES 
establishment point with an input signal to achieve the object, the first output provided 
through the first control circuit to adjust the phase compensated circuit which adjusts control 
phase to make braking torque of the first bandpass filter detecting electricity unrest of 
electricity system peculiarity and the dynamo increase and a braking effect and the voltage of 
a bus of around SMES establishment point are done with an input signal, the output signal 
which it made add the second output provided through the second control circuit to adjust the 
second bandpass filter which detected electricity unrest of electricity system peculiarity and a 
restraint effect of a voltage change each, and was provided was done with invalidity 
electricity reference value of availability / an invalidity power control device of SMES and 
constitution to do. 
[operation] 

If invalid electricity of SMES is controlled by the null and void electricity reference value to 
agree, the first output composing null and void electricity reference value acts on to 
contribute to restraint of electricity unrest, one, the second output act on to contribute to 
restraint of a transient voltage change. 
[0005] 

[EXAMPLE] 

An example is explained when taken with the drawing as follows. FIG. 1 is a figure of 
constitution of one embodiment to explain control arrangement of SMES with the present 
invention, and FIG. 1 shows a making circuit of invalidity electricity reference value in 
availability / an invalidity power control device of SMES in particular. In additioii, FIG. 2 
nominates a figure of total control block of an effective invalid power control device of 
SMES for reference. And a dotted line part of FIG. 2 was existing application contents, and it 
was shown daringly to distinguish fi-om a thing of the present invention. FIG. 2 is easily 
explained. At first, SMES goes through transformer T, and it is connected to a bus. Null and 
void electricity Q is detected by means of a PQ detector fi-om a bus neighborhood, is run to 
agree in order value Q s (normal driving time Q ^f, zero), alpha (a phase control comer) with 
an opeiationed circuit, M (control rate) are operated, is output to each aspect GTO. FIG. 2 is 
in subject matter of the present invention, and ache, and explanation more than this is not 
done. 
[0006] 

Next, FIG. 1 is explained. In FIG. 1 . SMES which is not illustrated in a bus is connected to 
10. Transmission line 13 intervenes between main transformer 12 and 1 1 with a dynamo of a 
neighborhood of the SMES establishment point, and it is connected to electricity system 14. 
As for 15, as for transformer for load, 16, as for load, 17, as for voltage transformer detecting 
the voltage of bus 10, 18, as for current transformer detecting an electric current to flow into 
bus 10 fi-om dynamo 11,19, availability electricity P g of dynamo 1 1 is provided in the output 
(direct current value) in electricity transducer effectively. A bandpass filter (1) that 20 takes 
out ingredient ? P g of a certain fi-equency band in electricity P g effectively 21 and 22, each, a 
phase compensated circuit and a control circuit (1) It attends, and there is. 



[0007] ... * 

On the other hand, As for 23, voltage V s of bus 10 is provided in the output (direct current 
value) in voltage transducer. A bandpass filter <2) that 24 takes out ingredient ? V s of a 
certain frequency band in voltage V s 25, a control circuit (2) It attends, and there is. A 
control circuit (1) 22 output (1) (Q «f (1)) ) and a control circuit (2) 25 output (2) (Q «f (2)) ) 
is synthesized with adder 26, null and void electricity reference value (Q ^f) is provided as 
the output. 

[0008] r ^ ■ ■ 

Next, Operation of ttie present invention is explained. When output P g of electricity 
transducer 19 is input into bandpass filter 20 effectively, frequency components ? P g of the 
band which there is which includes electricity unrest frequency (it is about around IHz value) 
peculiar to an electricity system in the output is detected. SMES should be controlled to 
control electricity unrest to occur to an electricity system to increase with braking torque 
(electricity) of the dynamo which is an ingredient of rotational velocity omega and in-phase 
of a dynamo. In addition. Because a phase relationship of phase angle delta and rotational 
velocity omega of a rotor of a dynamo is out of 90 degrees, when ? P g (it is ? delta and in- 
phase) is done with an input signal, around 90 degrees aspect is compensated for, when ? 
omega did a rise (a drop), the voltage of a bus of the SMES establishment point is given (and 
it is lowered) and, of a dynamo, it is to control invalidity electricity of SMES to increase in 
electricity (? braking) effectively. Thus, 90 degrees are near, and phase is compensated for as 
had stated above with phase compensated circuit 21, a control circuit (1) It adjusts how much 
a braking effect is made with 22. 

On the other hand. When output V s of voltage transducer 23 is input into bandpass filter 24, 
frequency components ? V g of the band which there is which includes electricity unrest 
frequency peculiar to an electricity system for the case P g in the same way in the output is 
detected. A control circuit (2) It adjusts how much a restraint effect of a voltage change is 
made with 25. A control circuit (1) 22 output (1) (Q «f (1)) ) and a control circuit (2) 25 
output (2) (Q rer (2)) ) is synthesized with adder 26, null and void electricity reference value 
(Q lef) is provided as the output, but , as mentioned eariier, electricity unrest is controlled by 
operation of Q ret (1), a transient voltage change with electricity unrest is controlled by 
operation of Q ref (2). 
[0010] 

[EFFECT OF THE INVENTION] 

As discussed above. According to the current invention, because it was done with 
constitution to control so that invalid electricity accorded in reference value of SMES, a 
restraint equal thing of electricity unrest to occur to an electricity system gets possible to 
control a transient voltage change with electricity unrest, a characteristic of SMES can be 
used enough. 



[BRIEF DESCRIPTION OF DRAWINGS] 

It is a figure of constitution of one embodiment to explain control arrangement of SMES with 
the present invention. 

It is the reference drawing which total control block was nominated for of an effective invalid 



power control device of SMES. / 
[DENOTATION OF REFERENCE NUMERALS] 

10 Bus 11 Dynamo 17 Voltage transfomer 18 Current transfonner 19 Effective electricity 
transducer 20 Bandpass filter (1) 21 Phase compensated circuit 22 Control circuit (1) 23 
Voltage transducer 24 Bandpass filter (2) 25 Control circuit (2) 26 Adder 



